We derive the electric and magnetic form factors of the neutron in the framework of a relativistic constituent quark model. Our parameter free prediction agrees well with a recent, accurate measurement. The relativistic features of the model and the specific form of the wave function are essential for the result. Comparisons are made to other models based on VMD, PQCD and QCD sum rules.
GM~( Q2), greatly increased the Q2 range of previous data [2] and has significantly smaller errors. For the first time it is therefore possible to distinguish theoretical models with respect to experimental data from the neutron form factors. In the low Q" region, vector meson dominance (VMD) models [3] are traditionally used to make predictions for the form factor.
For sufficiently high momentum transfer perturbative QCD (PQCD) [4] predicts the Q" dependence of the form factors. To describe the behavior at intermediate values of Q" the parameterization of Ref. [5] uses the VMD form at low Q2, constrained by PQCD results at high Q2. There are additional models which predict the neutron form factors. Reference [6] describes a relativistic constituent quark model which is similar to our approach. QCD sum rules are used in Ref. [7] to fix the parameters of the soft quark functions for calculating the form factors., None of these theoretical models are in good agreements with the data for both form factors.
We'rkcently investigated the predictive power of a relativistic constituent quark model formulated on the light-front [8, 9] . It provides a simple model wherein we have overall an excellent and consistent picture of the magnetic moments and the semileptonic decays of the baryon octet. The parameters of the model have been fixed in Ref. [9] so that we have a parameter free prediction of the neutron electromagnetic form factors.
The light-front dynamic is a convenient scheme for dealing with a relativistic system. If we introduce the light-front variables p ' = p" f p3, the Einstein mass relation p,p@ = m2 is linear in p-and linear in p+ , in contrast to the quadratic form in p" and ji in the usual dynamical scheme. A consequence is a single solution of the mass shell relation in terms of -p-, in contrast to two solutions for p":
..-p-= (pt + m2)/p+ , p" = *d$" + m2 .
(1) -
The quadratic relation of p-and pl -(p',p") in the above Equation resembles the nonrelativistic scheme [lo] , and the variable p+ plays the role of "mass" in this nonrelativistic analogy. It is therefore a good idea to introduce relative variables like the Jacobi momenta when dealing with several particles. As in the nonrelativistic scheme such variables allow us to decouple the center of mass motion from the internal dynamics. The light-front scheme shows another attractive feature that it has in common with the infinite momentum technique [ll] .
In terms of the old fashioned perturbation theory, the diagrams with quarks created out of or annihilated into the vacuum do not contribute. The usual QQQ quark structure is therefore conserved as in the nonrelativistic theory. It is, however, harder to get the hadron states to be eigenfunctions of the spin operator [12] .
The light-front formalism is specified by the invariant hypersurface z+ = x0 + x3 = constant.
The following notation is used: The four-vector is given by x = (x+,x-,x1), where x* = x0 f x3 and x1 = (x1, x2). Light-front vectors are denoted by an arrow 5 = (x+,x1), and they are covariant under kinematic Lorentz transformations [13] . The three momenta p'; of the quarks can be transformed to the total and relative momenta to facilitate-the separation of the center of mass motion [14] :
Note that the four-vectors are not conserved, i.e., pl + p2 + p3 # P. In the light-front 
The diagrammatic approach to light-front theory is well known [15, 16] . It provides in principal a framework for a systematic treatment of higher-order gluon exchange. In this work we limit ourselves to the tree graph. Since we set Q+ = 0 we can preserve the correct ~. -QQQ structure of the vertex. All relevant matrix elements that we investigate are related to where the state 1~7) G ]p)/@ is normalized according to (~'I~) = S(jT' -J-q.
The matrix element M+ can be written in terms of wave functions as [9] :
where I(: = I(1 + 7Q 1, and NC being the number of colors.
The electromagnetic current matrix element for the transition n + n'y can be written ..-in terms of t;o form factors taking into account current and parity conservation: (14) with CY and n being phenomenological parameters and N being the normalization given by: ..--
The form factors are calculated by inserting Eq. (12) into Eq. (9). The result is rather lengthy and the explicit expressions are given in Ref. [8] . The exponent n is fitted to the I : Only experimental data from SLAC NE11 [l] are given since previous data do not distinguish between the various theoretical predictions. The present calculation (solid curves)
is in very good agreement for both form factors. There is only a slight deviation for the magnetic form factor around 2 GeV 2. To show that the specific form of the wave function in Eq. (14) is essential for the result we compare the result with the commonly used expo- [18] P. L. Chung, F. C oester, and W. N. Polyzou, Phys. Lett. B205, 545 (1988) .
[19] A new method for QCD sum rules in the infrared region 0 < Q" < 1 GeV2 is described 
